The Careon ophiolite (Galicia, NW Iberian MassiO shows litho logical and geochemical features suggestive of an origin in a suprasubduction zone setting. As with other Devonian ophiolites in the European Variscan belt, it was generated within a contracting Rheic Ocean.
INTRODUCTION
The Variscan suture exposed in Galida (NW Iberian Massif, Spain) includes a variety of ophiolitic units emplaced between an upper ter rane with arc affinity (upper units) and a lower terrane interpreted to be the most external mar gin of Gondwana (basal units) ( ues are similar to those of the depleted mantle, which implies that these rocks were derived from the depleted mantle reservoir at or alxmt the time of their formation, and are therefore juvenile. (Fig. lA) , the high-P and high-T units described in the French
Massif Central, and other units in the Bohemian (Wood, 1980) for most representative metabasites 01 Care6n ophiolite. B: Normal-mid-oceanic-ridge-basalt-normalized trace element patterns 01 the average composition 01 each type of metabasite; normalizing values are from Pearce (1996) . C: Paleogeographic reconstruction 01 Rheic domain at Silurian-Devonian boundary (modi fied after Stampfli and Borel, 2002) , showing generation of new oceanic lithosphere associ ated with intra-oceanic subduction directed to the north.
Massif, such as the G6ry Sowie and Marianske Lame Massifs (Winchester et al., 2002a , and references therein), can be also included in this group. All these arc-related units have been interpreted as fonning part of an individual ter rane distinguishable from Avalon, which rifted from Gondwana in the Early Ordovician dur ing the opening of the Rheic Ocean and fi nally accreted to the southern margin of Laurussia (G6mez Barreiro et al., 2(07). Accordingly, this accretion can be dated as Silurian; it was coeval with the high-P and high-T metamor phism characteristic of these units, and probably occurred just before the beginning of contrac tion in the Rheic Ocean. Other ophiolitic units described in the European Variscan belt, such as the Letovice-Rehberg ophiolites (HOCk et al., 1997) , have uncertain chronology, but they also show clear arc affinities, with abundant acid and intermediate rocks that allow their distinction from the true oceanic ophiolites that developed in the Silurian-Devonian limit. His pertinent to point out that the fi rst Variscan deformation in the most external margin of Gondwanahas been dated at 365-370 Main the basal units of the NW Iberian Massif (Rodri guez et al., 2003) . This event was contempo rary with high-P and low-to intennediate-T metamorphism, frequently into the blueschist facies with glaucophane-bearing mineral assemblages, which was likely generated dur ing subduction toward the north (i.e., below Laurussia and other accreted terranes; Martinez Catalan et al., 1996) . The glaucophane-bearing metamorphism can be recognized from the Ibe rian Massif to the Annorican and Bohemian Massifs, suggesting a long continuity of the Paleowic subduction affecting the Gondwanan margin. This fact requires that the main oceanic domain, the Rheic Ocean, was closed at around 365-370 Ma (Late Devonian). It is important to stress the existence in the NW Iberian Massif of two separate high-Pmetamorphicevents with different ages and characteristics, although with a similar tectonic origin, as ooth are related to subduction events below Laurussia. The older is a Late Silurian subduction event associated with the accretion of an arc-related terrane, and the younger is a Late Devonian subduction affect ing the Gondwanan margin.
DISCUSSION
It is generally accepted that the Rheic Ocean began to close during Ludlow times (ca. 420 Ma), after the accretion of Avalonia to Laurussia and the closure of the Iapetus Ocean (Stampfi i and Borel, 2002) . At the same time, another peri Gondwanan arc-derived terrane is thought to have accreted to the southern margin of Baltica Avalonia (G6mez- Barreiro et al., 2007) . This arc-derived terrane forms the upper allochtho nous units in the NW Iberian Massif, and can be followed across the French Massif Central to the Bohemian Massif (G6ry Sowie and Marianske Lame Massifs). It is characterized by a high-P, bigh-T metamorphic event dated at 425-410 Ma by U-Pb and 4°Arj39 Ar (Fernandez-Suarez et al., 2007; G6mez-Barreiro et al., 2006) , which prob ably records its accretion to the southern margin of Laurussia (Fig. 2C) .
Presently, questions remain as to whether a single (the Rheic Ocean; Linnemann et al., 2004; Murphy et al., 2006) or multiple oce anic domains (Franke, 2000; Winchester et al., 2oo2b) existed to the south of Avalonia in the Silurian and Devonian. In any case, it seems clear that the southern continental margin originally oordering the Rheic Ocean is pres ently represented by the Saxo-Thuringia and Ossa-Morena zones of the European Variscan belt. Important arc-related magrnatism ca. 360-335 Ma has been studied in the Mid-German Crystalline Rise (Saxo Thuringia zone), where it has been attributed to subduction toward the south (Altherr et al., 1999) . The same age and tectonic setting have been suggested for the Late Devonian-Dinantian volcanism described in the French Massif Central . This subduction directed to the south and the associated magrnatism are younger than the first deformation and coeval high-P metamor phism affecting the Gondwanan margin (dated at 365-370 Ma in NV1 Iberia; Rodriguez et al., 2003) . Therefore, they mainly occurred after the closure of the Rheic Ocean and have been inter preted in relation to the opening and later clo sure of a foredeep basin (Martinez Catalan et al., 1997) . The opening and closure of this basin may explain the double vergence of the Variscan belt (Matte, 1991) . Tbe south-facing part of the belt shows the oldest tectonotherrnal evolution and preserves information about the closure of the Rheic Ocean, which would have been coeval with north-directed subduction (Matte, 1991; Martinez Catalan et al., 1997) . On the other hand, the north-facing part of the belt is younger, and its development was probably preceded by subduction toward the south and probably also by an important extensional event. The general absence of large Silurian-Devonian volcanic arcs associated with the closure of the Rheic Ocean is also a characteristic of the European margin of Laurussia-Avalon. In this way, the Devonian volcanic rocks described in southern Avalonia in England have been interpreted as originating in an extensional setting (Floyd, 1982) , as have voluminous latest Devonian--Visean volcanism described in the continuation of Avalonia in the South Portuguese zone of SW Iberia. So, it can be concluded that neither on the southern mar gin of Avalonia, nor in the accreted arc-derived terrane is there evidence of a large Late Silurian or Devonian volcanic arc developed from sub duction to the north. The same general absence of large Silurian-Devonian volcanic arcs can be concluded for the terranes located in the north ern margin of Gondwana, which were fi nally involved in the Variscan orogeny in Europe (Fig. 2C) . However, our data require signifi cant generation of oceanic lithosphere in the Early to Middle Devonian, while the Rheic Ocean was evidently contracting.
Considering the lithological section of the Care6n ophiolite, its suprasubduction zone geo chemical affinity, and the general characteristics of the European Variscan belt, we su ggest that the Rheic Ocean was closed mainly by intra oceanic subduction (Fig. 2C) . This subduction was probably located near its northern mar gin and involved consumption of old and cold N-MORB-type oceanic lithosphere and the generation of limited volumes of new oceanic lithosphere of suprasubduction zone type. This interpretation is compatible with the rarity or absence of corrnn on N-MORB ophiolites, like those associated with divergent tectonic settings (Boudier and Nicolas, 1985) , in the European Variscan belt. The model also explains the scar city of older (pre-Silurian) ophiolites that could be related to early stages of the Rheic evolution. In addition, it seems that the absence of large Silurian-Devonian volcanic arcs clearly requires the closure of the Rheic Ocean with an intra oceanic subduction zone. 
